Introduction
In the dipole models : GBW and BGK the heavy quark contribution to F 2 was considered in the form of the cc pair production. I show results from fits to the last σ r data from HERA, where charm contribution as F cc 2 is taken into account. These results depend on the mass of charm quark. The correct treatment of effects related to the charm quark contribution in perturbative QCD calculations, is important for the determination of parton distribution functions (PDFs).
Dipole model of DIS
For dipole model description of DIS we use following factorization :
where dipole cross section is :
2.1 Dipole cross section with GBW parametrization GBW (Golec-Biernat, Wüsthoff) parametrization :
The dipole scattering amplitude in such a case reads : 
Parameters b 0 , x 0 , and λ are from fits ofN to F 2 data :
2.2 Dipole cross section with BGK parametrization BGK (Bartels-Golec-Kowalski) parametrization :
R 2 s : from GBW dipole model is replacing by a gluon density with explicit DGLAP evolution
: is the scale of the gluon density gluon density is evolved according to the (LO) DGLAP equation :
Charm structure functions in dipole models
Standard dipole model formula with m c = 1.4 GeV and e c = 2/3 is :
with z c = (1 − 1 − 4m 2 c /M 2 )/2. For the heavy quark contributions we modyfied x inσ(r, x) :
Results of the Fits
In this section I show dipole model BGK fit for reduced cross section: σ r with quark masses: m ch =1.4 GeV, m ud = 0.03 GeV for the energy: E = 460, 575 and 920 GeV in Table 1 . In Table 2 I show charm fit for F [4] at low Q 2 . I find good agreement with the data. The mass effects, are important for the determination of parton distribution functions (PDFs).
